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Road trafﬁc lawsJapan is now heading toward a population decrease and a highly aging society. The nationwide automobile
dependency established over the past 50 years has affected the country's road building policy and the formation
of urban structure based on automobile usage. Now, Japan is facing serious mobility problems, especially among
the elderly. This tendency is more prominent in local cities throughout the country. The solutions to improve
mobility are found in three areas: the promotion of public transportation, bicycles, and compact cities.
Utsunomiya City, a regional capital heavily dependent on automobile transportation, suffers from severe trafﬁc
congestion, a high trafﬁc accident rate, high carbon dioxide emissions, and urban sprawl. In order to achieve
the long-term objectives of becoming a sustainable city, it launched an ambitious mobility strategy. Utsunomiya
City has been one of the front-runners in introducing a new light rail transit (LRT) system. The prospect of
building the ﬁrst modern LRT system in Japan is very promising at present. This paper attempts to look back at
the history of LRT planning efforts and analyze the circumstances and background of various stakeholders and
the perceptions of citizens. It also attempts to sort out the various issues and challenges that the city needs to
solve in order to achieve the objective of becoming the ﬁrst city to build a new LRT in Japan.
Another solution to excessive automobile dependency is bicycles, which are a convenient and inexpensive
transportation mode all over the world. In Japan, however, automobile-oriented transportation and urban
policies have prevailed, leaving the bicycle long neglected. Still, recent years have seen the bicycle gain
recognition as a healthy, environmentally friendly alternative to the automobile, especially after the
Great East Japan Earthquake in 2011. Utsunomiya City has been actively pursuing a mobility policy of
bicycle utilization since 2003 and is regarded as one of the leaders in its promotion. The potential success
in Utsunomiya to overcome automobile dependency will make it a model for many local cities in Japan
that suffer from similar problems.
© 2014 International Association of Trafﬁc and Safety Sciences. Production and hosting by Elsevier Ltd.
All rights reserved.1. Introduction
Since the emergence of automobiles in the early 20th century,
human mobility has changed drastically from an era of walking,
horse carriages, and streetcars to a generation of automobiles. Starting
with the mass production of the Model T Ford in the United States, the
proliferation of automobiles has spread all over theworld and continues
in developing countries.on of Trafﬁc and Safety Sciences.
and Safety Sciences. Production aMeanwhile, the world population has increased from 1.6 billion at
the beginning of the 20th century to 7.1 billion now. According to the
latest UN forecast, the world population will exceed 9 billion by the
mid-21st century. The emerging population has moved to urban areas,
which now account for over half of the world population. There are
now more than two dozens of so-called “megacities” with populations
of over 10 million, three quarters of which are in developing countries.
Economic progress has attracted people to automobiles as symbols
of civilization. As the number of automobiles grows worldwide, prob-
lems such as trafﬁc congestion and trafﬁc accidents worsen, especially
in urban areas. One of the most serious problems is global warming,
which has resulted in the highest average atmospheric temperatures
in history. Climate change has caused severe storms, heavy rains, and
excessive droughts around the world in recent years. The automobile
is responsible for signiﬁcant amounts of carbon dioxide emissions,
a major contributor to global warming and climate change. Although
the recent technological development of hybrid and electric vehicles
has progressed and helped reduce carbon dioxide emissions, thend hosting by Elsevier Ltd. All rights reserved.
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gasoline engines. Another recent change is the shale gas revolution,
which began in North America and has started spreading to other
countries, enabling the production of cheap, abundant fossil fuel.
The population increase and its concurrent economic development
will increase the number of automobiles to two or three times its
current level in several decades, which will further increase carbon
dioxide emissions.
Another problematic byproduct of excessive automobile dependen-
cy is urban sprawl, a phenomenon evident inmanyNorth American and
Australian cities. Because of the capability of automobiles to travel long
distances, many city dwellers move to suburban areas where they can
acquire spacious residential land inexpensively. The famous diagram
of urban density and transportation-related energy created byNewman
and Kenworthy [1] indicates that many cities in the United States show
high energy consumption per capita per year and low urban population
density per hectare, followed by Australian cities. In comparison, cities
in Europe and Asia have much higher population density and lower en-
ergy consumption per capita. They argue that, in order to shift toward a
sustainable city, excessive automobile dependency must be rectiﬁed.
Many efforts to overcome automobile dependency are in progress in
various cities around theworld, ranging from the introduction of public
transportation such as LRT (light rail transit) or BRT (bus rapid transit),
and the promotion of bicycles to the restructuring of the city itself. The
former are transportation mode alternatives to automobiles, and the
latter includes compact cities and transit-oriented development
(TOD). There are also other “softer”measures such as transportation de-
mand management (TDM) and mobility management. In recent years,
there have been numerous reports of cities successfully alleviating
excessive automobile use [2,3]. For example, European cities like
Strasbourg, Freiburg, and Karlsruhe, as well as American cities such as
Portland, have adopted LRT or trams. BRT, having proved a successful
public transportation mode in Curitiba and Bogota, is now spreading
to other countries. Bicycles have been a very popular mode of transpor-
tation in northern Europe, especially in the Netherlands and Denmark,
and many cities around the world have recently begun to pay attention
to this mode. I will discuss the recent mobility issues in Japan below,
paying special attention to local cities. Unlike large cities such
as Tokyo and Osaka, where public transportation systems are well
established, local cities face many problems due to excessive
automobile dependency. These problems have worsened in the
last couple decades, but signs of improvement are emerging.
I have been involved in the planning of LRT in Utsunomiya for
the last two decades and served as the chairman of the committee for
preparing the New Transportation System Introduction Basic Plan
(to be discussed later). After playing a central role in the early stage of
the current LRT project in Utsunomiya, I am currently observing the
development and changes of the project. I have also been interested
in bicycle transportation since 2000, and I am currently the chairman
of the committee to promote bicycle transportation in Utsunomiya.
Based on these experiences and background, this paper will discuss
my observations of mobility issues in Utsunomiya and other local
cities in Japan.
2. Recent mobility issues in Japan
Three years have passed since the Great East Japan Earthquake
struck on March 11, 2011. The tsunami caused by the earthquake
resulted in the most unprecedented damages in Japanese history and
put the number of dead or missing at over 18,600. The aftermath of
the nuclear accident in Fukushima poses an uncertainty about future
energy policy for the country and leaves the enormous task of decon-
tamination over a wide area in addition to the decommissioning of nu-
clear reactor which will take more than 40 years. As for transportation,
many residents faced situations that they had never experienced in
everyday life, such as restricted vehicle use due to gasoline shortagesand damage to roads immediately after the earthquake. All nuclear
power plants in Japan stopped operations after the disaster, replaced
by decrepit thermal power plants that had been out of operation
for years. It is feared that burning fossil fuels such as LNG or oil will ex-
acerbate global warming. As for automobiles, excessive automobile
usage imposes serious economic and environmental problems while
crude oil prices soar from the possibility of conﬂict in the Middle East.
A low birth rate and an aging population have been growing trends
for some time in Japan. We have now entered an era of population
decrease for the ﬁrst time in history. In contrast to the past trends of
population growth and economic development, which led to Japan be-
coming the second-largest economic power, the era of the so-called
“shrinking society” has begun. According to population projections
from the National Institute of Population and Social Security Research
[4], the population of Japan in 2050 will be 95 million, or a decrease of
about 33 million (26%) from the current level. The elderly population
(65 years or older) will account for 40% of the total population in
2050. These trends will not be uniform throughout Japan. Population
decreases and higher elderly population rates are more prominent in
rural areas than in metropolitan districts.
The adverse effects of broad urban sprawl and low density caused by
motorization are becoming increasingly prominent. The suburbaniza-
tion of residential, commercial, and business functions has resulted in
the hollowing-out phenomena of city centers, with once-crowded
downtown shopping districts becoming blighted areas. The population
decrease in rural areas, meanwhile, further accelerates motorization
and a subsequent decline in public transportation. However, many peo-
ple ﬁnd it difﬁcult to live a car-dependent lifestyle as they grow older.
Fatal trafﬁc accidents among those over 65 represented more than
half of the total for the ﬁrst time in 2011. Elderly peoplewho can no lon-
ger drive due to a decline inmental or physical abilities are the so-called
“transportation poor”—–public transportation systems to take them
shopping or to the hospital do not exist. They are forced to stay home
without physical or social mobility. The Economist [5] in the United
Kingdom has termed the current state of aging societies with declining
populations and sliding economies the “Japan Syndrome.” It is no exag-
geration to say that the rest of the world may very well face the same
situation sometime soon in future, and the world watches with strong
interest as to how Japan can cope with the issue.
In terms of urban mobility, which is the subject of this paper,
the Great East Japan Earthquake was a turning point—it has provided
the opportunity for a paradigm shift away from the conventional
automobile-dependent society toward a new mobility society,
a movement to switch from automobiles to public transportation
and bicycles.
In recent years, themovement to introduce LRT or BRT has spread in
many cities in Europe, theUnited States, and even developing countries.
The main intention is to provide public transportation service as an
alternative mode to the automobile. In the ﬁrst half of the 20th century,
streetcars were widely used in Japan, as they were in the United States
and Europe, but they were steadily overtaken by the wave of motor-
ization that quickly built momentum after World War II. However,
excessive automobile dependency has resulted in noticeable negative
effects, including trafﬁc congestion, trafﬁc accidents, and environmental
burden. In addition, the urban sprawl of residential and commercial
facilities to the suburbs and the hollowing out of the CBD hasworsened,
creating major concerns about aggravated ﬁnancial burdens on many
municipalities. With the number of elderly people incapable of driving
increasing rapidly, there is also an urgent need to secure mobility
using public transportation and bicycles.
Success stories of LRT-based community development in Europe and
North America are well known, but no similar developments have been
seen in Japan until recently. The success of Toyama Light Rail in 2006
ﬁnally led several cities to explore the possibility of introducing LRT.
Among them, Utsunomiya City is the front-runner to build a new LRT.
Almost two decades have passed since the inception of the move to
Utsunomiya
Tochigi Prefecture
Nikko World Heritage
Fig. 1. Location of Tochigi Prefecture and Utsunomiya City.
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of LRT in Utsunomiya and discuss issues and solutions.3. General overview of Utsunomiya City
Utsunomiya City, the capital of Tochigi Prefecture, has a population
of over half a million. It is located about 100 km north of Tokyo in
the northern part of the Kanto Plains, where the terrain is generally
ﬂat (Fig. 1). The eastern part of the city is home to one of the largest
inland industrial parks in Japan. Congested commutes in the morning
and evening peak hours have created big problems for the city.
Motorization began in the 1960s as the population increased and
housing developments started to transform the suburban areas.
After the population decentralized to the suburbs, the relocation
of commercial activities accelerated the hollowing out of the city
center. In addition, many large-scale stores have moved to suburbs
because of the enactment of the Large-Scale Retail Store Location
Law in 2000, leaving many vacant stores in the central city area.
There were ﬁve department stores in the Utsunomiya CBD two
decades ago; all were forced to move out or close except for one
situated adjacent to a railway terminal. Meanwhile, the number of
pedestrians in the city center has dropped to a quarter of what it
used to be in 1987. The 34.4-km Utsunomiya Ring Road, which is
about the same length as Japan Railway Yamanote Line in Tokyo,
opened in 1996. Surrounding the entire city, the Ring Road is the
ﬁrst full ring road with four lanes in Japan and was expected to
reduce trafﬁc congestion. However, trafﬁc congestion worsened on
the ring road and access roads. Many commercial facilities have
also relocated to the roadside of the ring road, pushing the decline
of the CBD even further.
Utsunomiya has the highest annual gasoline consumption per
capita and carbon dioxide emission levels due to a car ownership
rate of 1.2 per household—the second-highest ownership rate in
Japan. As motorization has progressed, bus ridership has dropped
to 40% of the peak level in 1982. Although about 2000 buses travel
Odori Main Street, suburb-bound buses run only once or less per
hour. Deteriorating service levels further reduces bus ridership,
perpetuating a vicious cycle.4. Historical review of the Utsunomiya LRT project
4.1. The need for a new transportation system in Utsunomiya
In the 1970s, Tochigi Prefecture and Utsunomiya City jointly
developed the 338 ha Kiyohara Industrial Park on the east bank
of the Kinugawa River, making it the largest inland industrial park
in Japan at that time. This was followed by Haga Industrial Park (248
ha) and Haga-Takanezawa Industrial Park (226 ha), where Honda
R&D Co., Ltd. and their afﬁliates were located. These developments
have led to increases in the number of car commuters crossing the
Kinugawa River and made chronic trafﬁc congestion a major problem.
The Honda R&D Tochigi Ofﬁce introduced a ﬂextime system in 1989
to reduce trafﬁc congestion and achieved some improvements, but
trafﬁc congestion has worsened since then because of the increase of
companies in these industrial parks.
The Second Utsunomiya Person Trip Survey, carried out in 1992,
pointed out that the east-west trafﬁc network wasweak. It also showed
that commuter-based congestion to and from the industrial areas on the
east bank of the Kinugawa River had worsened because there was not
enough road capacity and the number of the bridges crossing the
Kinugawa River failed to meet the trafﬁc demand. Therefore, a major
east-west transportation connector was recommended.
4.2. New transportation system introduction basic plan
A study to develop a basic plan to introduce a new transportation
system was launched by Tochigi Prefecture and Utsunomiya City in
2001 and a report was published in May 2003 [6]. The report revealed
three major objectives for consideration: reinforcement of the city
transportation axis, revitalization of the downtown area, and promotion
of a less auto-dependent lifestyle. In order to achieve these three
objectives, the study recommended the introduction of a new LRT
system integral to the general transportation improvement policies for
Utsunomiya City. This decision to adopt LRT was inﬂuenced by the
fact-ﬁnding mission of city ofﬁcials who visited European cities and
saw how newly introduced LRTs had contributed to the successful
revitalization of city centers in cities such as Strasbourg and Orleans,
the sister city of Utsunomiya.
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In addition to accounting for the symbolic characteristics of LRT on
a city landscape, the plan also incorporated barrier-free mobility
for all users, smooth transfers to the JR and Tobu railways, smooth
connections with feeder buses, park and ride facilities around fringe
stations, and the revitalization of CBD areas with a future transit mall
for pedestrians and bicycles.
The proposed plan was a 15-km route. The initial stage is the 12-km
east section linking the industrial parks on the east bank of the
Kinugawa River to the central city via JR Utsunomiya Station, followed
by second stage—the western 3-km section going through the CBD as
an extension. In addition, the future plan proposed extending the LRT
network to neighboring municipalities by connecting to existing
railways so that the LRT might function as an intercity mode like
the systems in Karlsruhe, Germany, and Portland, Oregon, do.4.3. The proposed LRT plan: pros, cons, and political conditions
After the plan report was released in 2003, the project became the
center of political controversy. The then governor expressed concern
that the project would be too costly and not economically feasible. The
mayor of Utsunomiya City was in favor of the plan, insisting that a public
transportation system based on LRT would be a must for a sustainable
city in an aging society. In the gubernatorial election race in 2004, the
LRT project became a major election issue. In the end, the pro-LRT
mayor of Utsunomiya was elected as the new governor, and his succes-
sor, also pro-LRT, was elected as the new mayor. However, the political
controversy over the LRT project continued for another eight years.
Vukan, R. Vuchic, a professor emeritus of Pennsylvania University, visited
Utsunomiya in 2006 and made a lecture about LRT to prefectural and
municipal ofﬁcials. His teaching was instrumental in the subsequent
urban planning process utilizing LRT in Utsunomiya [7]. The city hall
held many public meetings explaining the need for the LRT. The city an-
nounced a new comprehensive long-range city plan called “Networked
Compact City,” a framework through which they planned to reverse
the trend of urban sprawl toward denser population concentrations
in the CBD and sub-centers and connect themwith a public transpor-
tation network (Fig. 2). The city also tried to get support from the
business communities such as the chamber of commerce and com-
munity development promotion organizations. Light Rail Tochigi, a
citizen advocacy group formed in 2004, has been actively promoting
the introduction of LRT.Low density sprawl with 
automobile dependency
CBD
Local Hu
Regional exp
Present City Image
Fig. 2. Utsunomiya networke4.4. Economic feasibility of the LRT project
The largest point of controversy in the pros and cons of LRT was
the economic feasibility of the project. In the original plan report,
provisional estimates based on subsidies at the time were pessimistic.
However, the national government greatly expanded its subsidy
grants in 2007. The introduction of a vertical railway separation
between infrastructure and operation/services completely changed
the ﬁnancial perspective. A new social and economic environment rec-
ognized the importance of public transportation, and the government
established a new vertical separation system to support the public
transportation business: public sector provides infrastructure and
equipment, while the private sector operates and manages the public
transportation system. This greatly reduced the burden on transporta-
tion companies and improved proﬁtability prospects. However, the
results of the provisional calculations in the 2003 report continue to
givemany people false impressions that LRT projectwill pile up deﬁcits.
On the contrary, recent estimates actually indicate that the project will
be proﬁtable from the outset.
I consider it necessary to expand the concept of cost–beneﬁt analysis
beyond an approach that conﬁnes proﬁtability to a comparison
of passenger revenue versus transportation service expenses [8].
In other words, it is necessary to consider the direct and indirect
beneﬁts that a public transportation network provides to a city
and citizens. For example, a shift from automobiles to public trans-
portation results in the reduction of trafﬁc congestion, trafﬁc acci-
dents, parking facility costs, and road maintenance costs, curbs
global warming by reducing gasoline consumption, and liberates
the community from long-time driving pressure burdens, to name
a few. In addition, public transportation provides mobility to those
who cannot afford to own a car or cannot drive. Furthermore, the
indirect beneﬁts of shifting from automobile dependency to public
transportation include efﬁcient land use, the added value of a
compact city or TOD (Transit-Oriented Development), and the
revitalization of CBD.
In Europe and North America, fare revenues from public transpor-
tation represent only 20% to 60% of average total operating costs;
taxes and subsidies cover the remaining deﬁcits. Public transporta-
tion systems like LRT enhance the attractiveness of the city as a
valuable sightseeing resource, expand city tourism, and boost citizen
pride—these beneﬁts are apparent in many European and American
cities. The example of Toyama City's success deserves attention
in Japan.High density TOD with public 
transport network
CBD
LRT Network
bs
TODs
ressway
Future City Image
d compact city concept.
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Among the opponents to the LRT project were three bus companies
operating in Utsunomiya. Their resistance stemmed from fears of the
competition and lost revenue that an LRT operating on Odori Main
Street would create. It is understandable that existing bus companies
would feel threatened by the LRT if they were competing for market
share on the same route. A notorious example was the Supertram in
Shefﬁeld, which opened in 1994 as the ﬁrst modern LRT in the United
Kingdom and suffered ﬁerce competition from buses operating on the
same route.
However, the true rival for the bus companies is not the LRT but
rather automobiles that take passengers away from buses. The LRT in
Utsunomiya is only a 15-km-long line in its initial plan. At present, as
many as 2000 buses a day run on the Odori Main Street, and most of
them depart from the terminals around the JR station. However, the
frequency of bus service drops to less than one or two per hour in sub-
urban areas. The area with inconvenient public transportation, where
no bus stops exist within a walking distance of 250 m, represents 60%
of the habitable land and 30% of the population in Utsunomiya City. In
order to provide public transportation access to these areas, it is vitally
important to develop a bus-LRT coordinated network to regain passen-
gers from automobiles. Vukan R. Vuchic stressed the importance of
coordination between LRT trunk line and bus feeder lines in his lecture
in Utsunomiya [9]. It is possible to improve city-wide bus service by
reorganizing the existing bus route network into a “ﬁshbone” structure
where the LRT line is the backbone and buses form the feeder lines. This
will eliminate areas underserved by public transportation with the
same number of buses and, as a result, can facilitate the shift from
automobiles to public transportation by providing improved mobility
services (Fig. 3).
In Orleans, France, a sister city of Utsunomiya, an 18-km LRT opened
in 2000. The integration of the LRT and bus network is well organized,
and drivers drive both LRT and buses. In Portland, Oregon, and Houston,
Texas, public transportation passengers increased after the introduction
of LRT thanks to the close coordination with the reorganized bus
networks in the communities.
Some argue that bus service improvements are sufﬁcient in estab-
lishing a trunk public transportation system. BRT (Bus Rapid Transit)
can achieve high-volume, high-speed, and punctual passenger trans-
portation on exclusive bus lanes. BRT has proved successful in Curitiba,
Brazil, and Bogota, Colombia, and has attracted attention inmany devel-
oping countries. However, BRT has not enjoyed success in developed
countries because it is difﬁcult to secure exclusive bus lanes on car-
clogged roads. In addition, the psychological resistance to transfer
from BRT to feeder buses is stronger than between LRT and feeder
buses. The Key Route Bus system introduced in Nagoya city in 1985 is
considered a form of BRT in Japan, but no other similar BRT system
has been adopted in other areas to date.Present Bus Network
Public Transport Void Are
Public Transport Inconven
Fig. 3. Present and future publiThe exclusive right ofway is an indispensable advantage for LRT over
buses. Because the exclusive right of way for LRT eliminates mixing
with automobile trafﬁc, high running speeds and punctual operation
schedules are possible. Once built, LRT rail tracks and stations also
become permanent ﬁxtures and enable TOD around LRT stations.
In contrast, bus routes are always subject to change or discontinuation
should they become unproﬁtable.
In response to concerns about proﬁtability issues for bus companies,
Germany and other European countries have used theVerkehrsverbund
system to offer a practical solution to the problemof providing integrat-
ed public transportation service on a regional scale [10]. By organizing a
coalition of several public transportation companies in the region, the
entire public transportation network can integrate administration,
management and operations. The careful coordination of fares and ser-
vices for all public transportation (including buses and LRT) and other
modes for all routes in themetropolitan region, aswell as the simpliﬁed
fare structures and streamlined transfers between modes, increase
passenger satisfaction and improve the quality of a public transportation
alternative vis-à-vis the automobile. Verkehrsverbund enables ﬁnancial
success by pooling revenues of group companies and redistributing
proﬁts fairly. Provided that the necessary governmental subsidies are
available, success stories are common in many European cities.
There is no equivalent system of integrating several transportation
companies in Japan yet, but it is critically important to develop a similar
system in Utsunomiya in order to get bus companies on board. The fair
redistribution of collected fare revenue is technically possible with
the current common bus card system among the three major bus com-
panies, not to mention the SUICA, PASMO and other non-contact IC
cards used nationwide.
Bus companies and LRT in Utsunomiya City are capable of forming an
integrated public transportation management organization similar to
Verkehrsverbund to offer improved service enhancements such as
convenience, fare structures, ease of transfer, and increase inmobility sat-
isfaction levels, leading to a shift from the automobile to public transpor-
tation and a resultant increase in proﬁtability. The cooperation between
bus companies and LRT would result in the kind of win–win relationship
commonly found in many European and North American cities.4.6. Recent development and future issues
After the last decade of controversy about the pros and cons of the
LRT project, both the incumbent governor and mayor ran for election
in 2012 pledging to build an LRT. Both were reelected with large
margins. Since then, themove toward the realization of LRT has become
a realistic target. In April 2012, a newdeputymayor from theMinistry of
Land, Infrastructure, Transport and Tourism was appointed. The mayor
and city ofﬁcials are actively working toward the realization of the LRT
project, and detailed planning is in progress.Future LRT and Bus Network
a
ient Area
LRT
Feeder bus line
* Line thickness shows bus frequency
New line
New line
New line
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New line
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c transportation network.
JR Station
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Fig. 4. Planned LRT route and future expansion.
37H. Koike / IATSS Research 38 (2014) 32–39Already a decade has passed since the original LRT plan of 2003.
There have been many social and economic changes since then in
Utsunomiya and across the country. Therefore, the original plan that I
helped develop needs review and revision to incorporate changes that
have occurred since then. Future issues to be considered will be
discussed based on personal view. Of the two sections of the original
15-km route, the eastern section from the JR station to Technopolis
Center District is to be constructed initially. This will alleviate the
chronic trafﬁc congestion from commuters to the industrial parks in
the morning and evening peak periods. It also fulﬁlls the promise to
the residents in Kiyohara district. An increase in ridership is likely
among students commuting to Utsunomiya and Sakushin universities
and visitors to sports facilities and shopping centers along the route.
The latest plan is to extend the eastern end to connect with Honda
R&D Center. This is a good move for many car commuters who are
expected to shift to LRT and thus increase its ridership. The latest
route plan with future expansion is shown in Fig. 4.Level 3
Level 2
Level 1
West side
Fig. 5. Image of LRT croDevelopment on the east side of the JR station has been a long-
standing issue. A project for a vital transit center that will facilitate
transfers to the JR Shinkansen lines and local trains has 7.3 hectares of
land reserved for future development. Tentative plans are in place to
use the site for a convention center or other highly concentrated land
use functions, and LRT access to the site will eliminate or minimize
the parking space requirements by encouraging park and ride mode in
the suburban stations. Another big issue is how to cross the JR rail
lines. The current prospect is to go through the open space between
the local line on the ground and Shinkansen vertically. The question is
where to cross horizontally. The most desirable alignment is to connect
the JR station and the LRT station directly on or near the existing
concourse (Fig. 5).
As for the western section, the long-awaited link between the JR
Station and Tobu Utsunomiya Station is of high priority, especially
as Tochigi Prefecture will host the National Sports Games in 2022.
Organizers are planning to develop a comprehensive sports zoneEast side
Shinkansen
Local Train
LRT
ssing at JR station.
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arena in the old Utsunomiya racetrack site in Nishikawada. Buses
and private cars will not be enough to transport large numbers of
spectators to such sport events. Even the present Tobu rail line is
insufﬁcient. Therefore, it is necessary to consider the conversion of
the Tobu line to LRT, extending it through Odori Main Street, and
connecting it to the LRT line at the JR station. The mobility conve-
nience for users along the LRT in the downtown area will improve
drastically and contribute to the revitalization of CBD. In the future,
the Odori will be converted to a transit mall, following the pattern
set by many European cities. The potential expansion of a public
transportation network to the wider regions connecting the JR
Nikko Line, Karasuyama Line, and Moka Line will further enhance
mobility in the central region of Tochigi Prefecture.5. Bicycles: an alternative mode to automobiles
5.1. Recent development of bicycle policy in Japan
Bicycles are widely used as a convenient and inexpensive
transportation mode all over the world to alleviate the global
warming caused by excessive automobile use. In addition, bicycles
are used for health promotion. In recent years, bicycles have
enjoyed enormous popularity in many European and US cities as
a mode of public transportation. One good example is the Velib
system in Paris, where about 14,000 rental cycles are stationed
at 1230 stations. Many cities have vigorously pursued the development
of exclusive bicycle lanes where bicycles can travel comfortably
and safely.
Bicycles have long been a major ﬁxture in Japanese transportation.
However, motorization over the past half century and automobile-
centered urban transportation policies have prevailed in Japan at
the expense of bicycles and pedestrians. Recently, however, bicycles
have gained renewed recognition as an environmentally friendly
alternative to the automobile. As the number of bicycle users
increases, so does the sharp increase in bicycle accidents, parking
problems, bicycle theft, and so on. The national government and local
governments are trying to introduce new policies and regulations to
solve bicycle-related problems.
In October 2011, the National Police Agency announced a new order
to promote new measures for safe and correct bicycle use [11]. The
order represents a big step toward rectifying the confusion that has
surrounded bicycle riding in Japan for the past forty years, enforcing
the Road Trafﬁc Act, and establishing an orderly trafﬁc environment.
The basic points are: a) bicycles are regarded as light vehicles and as
such ride on the left side of roadway; and b) pedestrians are to be
given the right of way on the sidewalk.
Based on this new order, Road Bureau of the Ministry of Land,
Infrastructure, Transport and Tourism and Trafﬁc Bureau of theNational
Police Agency jointly issued a guideline entitled “Bicycle Usage
Environment Creation Guidelines for Comfort and Safety” in November
2012 [12]. This roughly 250-page guideline comprises four chapters
that cover the planning of bicycle trafﬁc space, design of bicycle trafﬁc
space, enforcement of bicycle trafﬁc rules, and comprehensive action
to promote bicycle usage.
The revolutionary guideline calls for comprehensive action on
everything from the provision of bicycle trafﬁc space to the rules
and regulations for all road users: cyclists, automobile drivers, and
pedestrians. One of the new points worth noting is how a bicycle
can cross an intersection. Instead of following pedestrian “walk”
signals and using the bicycle crossing zone next to the pedestrian
crossing, a bicycle can follow car trafﬁc and go straight across the
intersection on the roadway. This is based on the ﬁndings that the
majority of bicycle trafﬁc accidents occur at intersections between
turning automobiles and bicycles from sidewalks.5.2. Promotion of community development using bicycles in Utsunomiya City
Utsunomiya City has been a leading city in actively promoting
and incorporating bicycle into its urban development since 2003.
Utsunomiya has a ﬂat topography and sunny weather, especially in
the winter. These are favorable characteristics suitable for bicycles.
Therefore, the national transportation census of 2000 indicated
that the bicycle modal share for commuting and school trips was a
relatively high 20% in Utsunomiya City comparedwith a 15% national
average. In order to further encourage bicycle use, Utsunomiya City
adopted the Basic Plan to Utilize Bicycles in 2003 and has actively
pursued three main measures. One is the formation of a citywide
bicycle route network that creates exclusive colored bicycle trafﬁc
spaces on the left side of roadways. This measure was very effective;
before-and-after comparisons showed a 40% reduction in bicycle
accidents, a transformation that drew nationwide attention. The
second measure was to provide bicycle parking facilities near
railway stations and bus stops, as well as short-term parking spots.
The third measure was to develop a community rental cycle system.
Now, there are several rental cycle depots where one can rent a
bicycle and return it at any other depot for 100 yen or about one
US dollar a day.
5.3. Utsunomiya Bicycle City Promotion Plan
Although the Basic Plan to Utilize Bicycles in 2003 was successful,
there was a renewed move to revise the plan to be consistent with
other transportation and city-planning policy strategies in Utsunomiya
to promote themodal shift from the automobile to public transportation
and bicycles. This revised plan, named the “Utsunomiya Bicycle City
Promotion Plan,”was authorized in 2010 [13]. In addition to the con-
tinuation of previous measures, new aspects such as environment,
health, sports, and tourism promotion by bicycle have been added.
The new plan aims to help create a city where anyone can cycle safely
and comfortably, improve their health, and conserve the environment.
A new catch phrase, “It's fun to ride a bicycle in Utsunomiya,” was
adopted to promote the movement.
The following three examples are some interim results to date.
In the ﬁeld of sports and tourism, Utsunomiya has been hosting the
Japan Cup—themajor bicycle road race in Asia—since 1992. Professional
world-class cyclists gather in October every year for the competition,
which is well known among bicycle lovers as a road race comparable
to the Tour de France. In 2010, Odori Main Street in downtown
Utsunomiya City hosted the ﬁrst criterium race in Japan. Cyclists
competed on a road stretch of 1.6 km for 20 rounds. Approximately
40,000 spectators gathered along the street to see the race, and the
criterium has been held every year since then to promote the
“sport cycling city” of Utsunomiya.
Another example is the experimental implementation of the
new guideline in collaboration with the Regional Ofﬁce of the Ministry
of Land, Infrastructure, Transport and Tourism. National Highway
No. 4 in Utsunomiya is a major highway with daily trafﬁc of more
than 20,000 vehicles, but it is narrow and incapable of providing an
exclusive bicycle lane. Instead, blue arrow-shaped pavement markings
are painted on the left side of the roadways at 5- to 10-m intervals to
guide bicycles. These blue arrows continue through intersections, too.
In approximately one year, the number of bicycles riding on the
arrow markings has increased by 2.6 to 3.3 times without any acci-
dents. As one of the ﬁrst attempts to implement the new guideline,
Utsunomiya City's effort has drawn much attention nationwide (Fig. 6).
The third example is the promotion of bike helmets among senior
cyclists. For the lastﬁve years, the Tochigi TruckAssociation has donated
1000 bike helmets every year. The helmets are given to elderly cyclists
free of charge. This may be one of the reasons that bicycle accidents
per 100 thousand people dropped from 110.5 in 2007 to 65.2 in 2012,
a 41% drop in seven years in Tochigi Prefecture.
Fig. 6. Arrow markings for bicycles in intersection.
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the bicycle modal share from 20% (the current level) to 25% and
the citizenry's satisfaction with the usability of bicycles from 30%
(the current level) to 50% in 10 years [14].
6. Conclusion
Since its beginnings in the latter half of 20th century in Japan,motor-
ization has led to the decline of public bus and streetcar transportation,
expansion of urban sprawl, and increased automobile dependency.
Aging, soaring gasoline prices, worsening trafﬁc congestion, increasing
number of trafﬁc accidents among the elderly, and concerns about
environmental and health issues, however, are gradually shifting the
public away from automobile dependency and toward more human-
centered alternatives like public transportation and bicycles. In addition,
with the deterioration of local ﬁnancial health, automobile-oriented in-
frastructures are being replaced by the “compact city” concept—a new
approach beginning to emerge in many cities that want to revitalize
their central districts and restore a more human-oriented type of
urban life. It is important to reassess the signiﬁcance of introducing
the LRT in Utsunomiya City in conjunction with the timing of these
shifts. I once called Utsunomiya “the Houston of Japan.” My real
intention was to express an envy of a city that, despite having the
highest gasoline consumption per capita in the world, succeeded in
the revitalization of its city center by introducing LRT in 2004. There
are many cities in Japan trying to introduce LRT. If we are successful in
introducing it in Utsunomiya City, the most automobile-dependent
city in Japan and a community that has never had streetcars, I believe
that an LRT boom will occur in many cities around the country. As
discussed above, the path toward the realization of LRT has been
long and difﬁcult. I strongly hope that prefectural and municipal
governments, citizens, business communities, and transportation
operators will take bold steps toward building consensus to achieve
sustainable cities that will last well into the future.In the latter part of this paper, I discussed bicycles as another major
alternative to automobiles. Theworld is seeing bicycles in a fresh light as
tools for copingwith global warming andmaintaining health. The same
tide is spreading in Japan. Utsunomiya City adopted a transportation
and city-planning policy based on bicycles and public transportation—
including LRT—more than a decade ago in order to weaken automobile
dependency. I hope that efforts in Utsunomiya Citywill serve as amodel
to many other local cities in Japan that are suffering from the
same problems of automobile dependency, urban sprawl, population
decreases, and aging populations.References
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